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The nation is related to a forward-reverse oontrol deviee, eomprising a 
housntg, a rotate input member, a rotatabie output member, a gear se. for reversing 
me mpu, rotation, as well as selector means for selectively connecting th e ^ 
member and the output member directly or through the gear set. 

Such a forward-reverse control device is known. It can for instance be applied in 
an automotive vehicle driv.line including a continuously variable transmission. The 
object of the invention is to provide an improved independent forward-reverse control 
mechanism which can be appfied in connection with drive-by-wire applications, in 
parhcufar ,» connection with a drive-by-wire continuous* variable transmission The 
CVT by ™ transmission may incorporate, apart from tire forward reverse confrol by 
wtre, also a disc variator by wire, clutch by who with or without integrated starter 
generator, a differential with or without traction control and also a parking by wire 
15 control. 

Said object is achieved in that the selector means are driveable by means of an 
elecmc actuator. Said actuator comprises an electric/mechanical converter for 
converting rotationa! motion into Unear motion, e.g. a ball/screw mechanism connected 
to an efecfric motor. The ball screw meohamsm may be a friction screw, a ban scmw or 
*v al roller screw mechanism. 

Preference is given to an embodiment in which each satellite gear of the planetary 
gear se, is rota ,abfy connected win, respect to me housing, said housing furthermore 
supporting the screw meehanism and the electiic motor. The selector means may 
compnse a toothed selector wheel which is dispfaceabfe in axial direction, a first 
counter wheel which is connected to the input member, a second counter wheel which 
ts connected to me output member, as wefl as a third counter wheel which is connected 
to the nng gear of the pfanefary gear se. and which is positioner, between me firs, and 
me second counter wheef when seen in axiai direction, said sefector wheel being 
mspfaceahle between a fet position engaging bom fhe third and me firs, counter 
wheel, and a second position engaging the third and the second counter wheel 

The screw of the screw mechanfsm may be rofafabfy supported wifh tespec. to 
two ^axrally spaced support rings, said support rings each being suspended with respect 
the housing by means of suspension rods extending between the ring gear and tire 
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° Figure 3 shows a side view, partially in radial cross section 

Figure 4 up to 6 show several steps of the control mechanism 
The forward-ppntrol device as shown in the figures 1 2 «i , 
Wing , with abatable output shaft 2 onto which a p^Tn ^ 3^ L"~* 
Furthermore, me input shaft 4 w k e ° mOUnteA 

gear w J^T" "7^ 6 " """^ ° n ** 0U,I,l " * * — - — - 
gear wneel 7 is connected to the innut eV.^ ^ ^ , 

oonneced to ft. ring gear , J^T ^ * " 4 * »»*« 8- 8 is 

reference nutoerall S^d 11 ^ " ^ " 

means „ fthe ^ " T 10 ^ — ~ 8 * 

to the input sha«4 UTh °™ * of «he pUnetary gear se, .Disconnected 

and the third J^Z ' ^ ** ^ - — 6 

» ^ conn^Telt Zr mZermeChaniSm Mta "— »^ 
15 Thi, ™ "W" m mwa «"y toothed selector gear wheel 

axially shifted wM. * l6Ct ° r gear wheel 15 to be 

»—* snpported in the two rings 18 ,9 Z £ ""^ " *■» 17 

homing , by means of ^ 20 X*!", ""^ — " - «• 

H- screw ntechanisnt itJZT^ ^ * *— • 

connected to the selector itS^T'T ' ^ 2 '' * M * " 

g ar wheel 15. The screw 17 is driveable through the toothed 



29 which engage, the toothed wheel 22 m , „ 

The forward-reverse contra! ^ ■ W * i * J, * ,b "*«>- 

5 — *« «° *• -ention „ ^ " * "» contol ^ 

16, the * to gear whee , * % ^ ° f "» 

Seai *- «• then, is no mechmical m - W— « Wi* the fc, C01mter 

»d Ate cutout shaft 2 as shown in figures 4 ^ "-*» «- *W shaft 4 

•» --^r.rTtoi^-----^, 

* figures 3 and 4, the state as shown in fl™ «" ""^^ '° »°« la " *°™ 
— — .3 the se.ec.or g ear whec, I5 ^ 'I 0 "'**- 
counter gear wheei 6, now engages the se^ ™ 

~on is ohtained between T ^ ^ ? ' ^ ' <*« 

15 ^ Shai,4and,heo >'*'«*a ft 2,e.g f or & rward 

By moving the selector gear wheel 15 to the , „ 
<=»nn«*o„ is established between the third , / " ^ " fi *™ «• a 

- wheet , N0W , ae ^ j^ir: sw *** 8 ^ - *« «— 

satelHto gear whecis 25 tnakes «he output IT, *" *** * ' W,,iC,, "» 
» wen, a synchronizer tnechanisnt ,4 L" f "T 11 ** *— ■ - 
bachwani drive ntottoa ** ■**» * —«* transinon to the 

Several bearings have been applied 
Com P»»^- The output shaft 2 is " 10 SUPP ° r ' SeVeraJ ««*M. 

-whee, g by nteaus Qf ae ^ ^~'*-«— . 
" S " P, * >rted •» reapec. to the input shaft 4 bv ° UtPU ' ** 2 * ro «*ly 

0 —* The input siaft ~touT IT ^ " 3 

-ondary ahaft of a CVT tranantiasion 2 £ * ™ ^ ° f 3 
-d-on ntoduie mounted on a chttoh, or a ctathT^ **" - ' 

■ntegrated starter generator. * ™ e ° r a clutoh b X wire with 



or 
an 
an 
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comnnV b " ™ *™ • «* stained by wire syaen, 

^ a vanator disc by wire con*,,, cluteh „ y ^ ^ ^ ^ 

■ntegrated **, generator, . ^ or ^ ^ 

wc control (optional) &r a self contained CVT. 
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1. Forward-revetse contio. device, comprising . houaiag (1)> . rotataWe 
member (4), a rotatable outou, member (2), a gear aet (,0) for reveling me inpu, 
retanon, as well as selector means (6-8, 15) for selectively connecting me mput 
member (4) and the ompu, member (2) diree.lv or Ihrough me gear se, (,0) 
ammmzsUalm the selector means (6-8, ,5) are driveab,e by means of an electric' 
actuator (16, 17,21-24). 

2 Device acceding to data 1, wherein the dearie actuator comprises m 
electirc/mechanica. converter for averting rcauona. morion into linear morion, e.g a 
ball/screw mechanism (16) connected to an electric motor (24). 

^ 3. Device according to claim 2, wherein the linear screw mechanism (16) is a 
15 faction screw, a ball screw or al roller screw mechanism. 

4. Device according to any of the preceding claims, toe gear set is a planetory 
gear se. (10), wherein each satellite^ (25) of .he phutetory gear se. (10) is rotatobly 
connected with respec, to me housing (,), said housing (!) furthermore supporting me 
0 screwmechanism(16)andmeelechicmotor(24). 

5 - «*»*»« '» <**» 4, wherein the selector means (6-8, 15) comprises a 

toothed se.ec.or gear wheel (,5) which is displaceable in axial direction, a firs, counter 
gear wheel (7) which is connected to «be input member (4), a second confer gear 
wheel (6) which is connected to rite outou, member (2), as well as a dure counter gear 
wheel (8) which is connected to me ring gear (9) of the ptanetary gear se, (.0), me 
aecond counter gear wheel (6) being positioned betiveen me firs, (7) and me flmri 
counter gear wheel (8) when seen in axial direction, said selector gear wheel (15) being 
dtsplaceable beriveen a first position engaging bom me aecond (6) and «he firs, (7) 
comtter gear wheel, and a second position engaging me second (6) and the third (8) 
counter gear wheel. 
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6. Dev.ee according ,„ olaim 5 , wherein ^ ^ p7) ^ ^ 
(16) . rotatably supported ^ respect t0 ^ ^ ^ 

satd support rings (18, ,9) each being suspended with respect to the housing (1) by 
means of suspension rods (20) extending beKveen the ring gear (9) and the son gear 
(12) of the satelhte gear set (10), and the nut (21) of the screw mechanism (16) is 
connected to the selector wheel (15). 

7. Device according to claim 5 or 6, wherein synchronizer mechanisms (13 14) 
are provided between the second (6) and the firs. (6) counter wheel as well as befcveen 
the second (6) and the third (8) counter wheel. 

8. Device according to claim 5, 6 or 7, wherein the input member (4) is connected 
to the sun wheel (12), and the third counter wheel (8, is connected to the ring gear (9) 
of the satellite gear set (10). 
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Fig 6 




